Calcium-independent, pH-regulated effects of S-100 proteins on assembly-disassembly of brain microtubule protein in vitro.
At alkaline pH, Ca2+ is no longer required for S-100 proteins to inhibit the assembly and to promote the disassembly of brain microtubules in vitro, though the presence of Ca2+ significantly favors the S-100 effects. These effects are inversely related to the microtubule protein concentration and directly related to the S-100 concentration and the pH. Ca2+-independent, pH-regulated inhibition of assembly of phosphocellulose-purified tubulin by S-100 is also described. The microtubule disassembling effect of S-100 is additive to that of alkali (used to raise the pH), and S-100 further disassembles microtubules after alkalinization. Thus the larger inhibitory effect of S-100 on microtubule assembly at alkaline versus acid pH depends on both a decrease in the assembly rate and an increase in the disassembly rate. Together with previous data on this topic, the present findings indicate that S-100 proteins act on microtubule protein in vitro primarily by binding to tubulin, this event being Ca2+-regulated at a given pH, and pH-regulated at a given free Ca2+ concentration.